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INTRODUCTION1

This catalog is the tenth in the series of SA0Special Reports list-
ing the positions of artificial satellites as obtained by the SAOPhoto-
reduction Division from the precise reduction of the films taken at the
]2 Baker-Nunn CameraStations. These catalogs appear regularly and in
the sameform, each covering periods of six months of observations on
satellites tracked by the Observatory. Each catalog includes all pre-
cisely reduced observations madeduring that period that have been checked
and found to be without significant errors.

Approximately 1500 to 2000 new reductions are completed each month.
These observations can be independently checked by determining their re-
siduals from the best obtainable orbits. In practice, however, this is
not so simple since the best orbits can be obtained only by the use of the
sameobservations that are being checked. Thus we compute orbits regular-
ly from only the precisely reduced observations, and correct those that
deviate considerably from the orbits. Finally, the positions are used
again to test whether or not their new residuals meet standards for pub-
lication.

Only orbits with a standard deviation a of one observation not ex-
ceeding_ 20" are used as reference; on the average, the standard devial
tion is only between_5" and _10". All observations with residuals larger
thaue lO" are examinedto find whether the error is due to the observation
or to the poor accuracy of the orbit.

The present catalog includes ll61 observations of Satellite 1959_ 1
(Vanguard II), 1808 observations of Satellite 1959 Eta (Vanguard III),
2081 observations of Satellite 1960_ £ (Echo I rocket), and 3738 observa-
tions of Satellite 19616l(Explorer IX). All reliable observations re-

duced for the period listed in the Table of Contents have been included.

1This work was supported by grant NsG 87-60 from the National

Aeronautics and Space Administration.
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All the observations in this catalog have been checked by the pro-
cedure described above, and have small residuals with respect to the
obtained orbits. The meanorbital elements obtained from them will be
published shortly in a separate SA0Special Report.

The observations (both in position and in time) were reduced essen-
tailly by the samemethod as that explained by the late K. Lassovszky in
SA0Special Report 41 (Lassovszky et al., 1960). All the measurements
have been madewith two-screw comparators of the Manntype.

Although the Baker-Nunn cameras can achieve an accuracy better than
2" in the positions (Lassovszky, 1961), the average results may not be

so good. Until every position can be given with its proper uncertainty

as obtained from the reduction, a standard deviation of _4" is assigned

to all positions. Four seconds of arc is probably an upper limit on the

standard deviation of one position.

The time accuracy of the observations depends primarily on the sta-

bility of the station clock and on the reception of the time signals. Un-

certainties have been estimated according to these criteria; they vary

from_ 0.5 msec to_ 20 msec, with an average value of_ 2 msec.

In order to expedite processing of the observations, it has been found

necessary to employ a "smoothed preliminary" A.1 time system in the reduc-

tions. The "A.l" times reported for all observations in this catalog have

been derived by employing the following reductions from the WWV emitted

time system to our "smoothed preliminary" A.1 system:

For the Period A.1-WWVEmitted

1962 Jan. 1.0-1962 Apr. 1.O

1962Apr. 1.0-1962 July 1.O

1_865 000 + O_OO1 123 200 (t-37650.0)

1.864 620 + 0.OO1 126 800 (t-37650.0)

where t is in Modified Julian Days, i.e., Julian Days minus 2,400,000.5

days.

These expressions differ from the final values given in the U.S. Naval

Observatory's Time Signals Bulletins 197 and 198 by not more than 0.6 milli-

seconds.

The format of the catalog is as follows:

The first column gives the year, month and day of the observation.
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The second column gives the time of the observation in hours, minutes
and seconds in the "smoothed preliminary" A.1 system defined above.

The third column gives the root mean-square (standard error) of the
time expressed in milliseconds.

The fourth gives the topocentric right ascension expressed in hours,
minutes and seconds of time; and the fifth, the topocentric declination in
degrees, minutes and seconds of arc. These positions refer to the mean
equator and equinox of 1950.0. Since the reference stars were not reduced
to a commoncatalog system, it is not easy to define the R.A. and Decl.
system. The errors that result from not using a commonreference system
are certainly less than one second of arc; Special Report 41 (Lassovszky
et al., 1960) gives a list of the star catalogs used, arranged according
to the declination zone of each. The positions have not been corrected
for parallactic refraction (this correction will hardly ever exceed 2
seconds of arc).

The sixth column gives the standard error (RMS)of the position ex-
pressed in seconds of arc_ always four in this catalog.

The seventh column gives the numberand nameof the Baker-Nunn station;
the nameis occasionally abbreviated. The positions of the stations are
given in SAOSpecial Report 59 (Veis, 1961).

The eighth column gives the film and frame number.

The ninth column gives in abbreviation the nameof the measurer.

The tenth column gives the observation numberassigned by SAO.

This catalog is the result of the work of manymembersof the staff
of the Satellite Tracking Program of the Smlthsonian Astrophysical Observa-
tory, who contributed in different capacities. The laborious final check-
ing and preparation for publication were done by Miss Phyllis Stern, Mrs.
Janice MacDonaldand the Data Section, Photoreduction Division.

August 1963
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Satellite 1959 _i i-i0 February 1962
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Satellite 1959 _l 16-26 February 1962
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Satellite I_9 al 26 February - 6 March 1962



Satellite 1959 _l 6-15 March 1962
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Satellite 1959 _l 22-28 March 1962
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Satellite i_59 _i 28 March - _ April 1962
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Satellite 1959 :i _-12April 1962
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Satellite 1959 _l 12-17 AFil 1962
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sa_llite 1959 °fl 17-22 A_ril 1962
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Satellite 1959 _I 29 April - 2 May 1962
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Satellite 1959 _l

3-6 May 1962
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Satellite 1959 _l 6-10 May 1962

O _ _W_ _ _D OO_ _ _D D_WWW OOOO_

_OOOO OOO_ _ _UU OOOO_ _uuO OOO_ _ '_O

CO000 OOO_C GOCO_ _OO _OO_ CO000 O_C_ _C.C_ OCOOO
OOOOO OOOOO OOOOO OOOOO OOOOO OOOOO OOC_O OOOOO OOO_O

I

mm

0 lllll lll|l IIII II II I |II |IIII II

-22-



Satellite 1959 _l

ll-20 May 1962
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Satellite 1959 _i 20-29 May 1962_

0

_ _°

I II II1! I III I IIIII I II



Satellite 1959 an- 29 Ms_ - _.June Z962
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_tellite 1959 _i 4-10 June 1962
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Satellite 1959 (YI 2-1-25 June 1962
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Satellite 1959 _l 25-30 Jtme 196_
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Satellite 1959 Eta 4-7 January 1962
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Satellite ].959 Eta 13-18 January 1962
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Satellite 1959 Eta 23-28 January 1962
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Satellite ]-959 Eta 31 January - 3 February 1962
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SateLute Z959Eta B-6 Fetru_ 1962
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SatelZlte Z959 Eta
6-11 February 1962
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Satellite 1959 Eta 16-23 February 1962
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Satellite 1959 Eta i-3 March 1962
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Satellite 1961 81 31 January - 2 February 1962
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Satellite 1961 61 16-18 February 1962
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28-30 June 1962
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NOTICE

This series of Special _ports was instituted under the s_pervlsiom

of Dr, F. L. Whipple, Director of the AstroPhysical Observatory of t_

Smit_sonian Institution, shortly after the launching of the first artificial
earth satellite on October 4, 1957- Contributicns came from the Staff of

the Observatory. First issued to ensume the immediate dissemination of

data for satellite tracking, th_ Beports h_ve comtin_ed to provide a rapi_

_istri_r_i_ af ca%__ of satellite ohservatloms, orbi%al .imform_tlom,

am_ l_e_ re--mlts of -_t_ a-_lym_S prior to formal _BI_U_m: im

the ap_ro_te ,Jo_-

Edited and produced under the supervision of Mr. E. N. Hayes and

Mrs. Barbara J. Mello, the reports are indexed by the Science and Technology
Division _f the Library of Congress, and are regularly distributed to all

institutioms particil_tlng in the U. S. space research progrs_ sad to

individual scientists who request t_m from the Administrative Officer,

Technical Information, Smith_onian Astroph_sleal Observatory, Cambridge,
Massachusetts 02-138.


